Searching PAJ 



1/1 s<—Z> 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 06-291 530 

(43)Date of publication of application : 18.10.1994 



(51)Int.CI. H010 1/32 

H010 1/48 
H01Q 21/30 



(21) Application number : 05-077163 (71)Applicant : NIPPON SHEET GLASS CO LTD 

(22) Date of filing : 02.04.1 993 (72)Inventor : MURAKAMI HARUNORI 

njIMA HIROSHI 
DOI RYOKICHI 



(54) FREQUENCY SWITCHING TYPE GLASS ANTENNA 

(57)Abstract: 

PURPOSE: To provide the frequency switching type glass antenna which 
can be provided in a space being in common with a monopole antenna, 
and also, dispenses with a switching member. 

CONSTITUTION: The glass antenna 1 is formed by coupling each one end 
of a first radiation pattern 2 and a second radiation pattern 3 of each 
different length and providing them in a V-shape against the vertical 
direction of the glass surface W, and providing a ground pattern 4 in the 
lower part of this V-shape pattern. Also, to the lower end part F of the 
V-shape pattern, a core wire of a feeding coaxial cable is connected, and 
to the center part E of the upper end of the ground pattern 4, a braided w 
wire of the cable is connected, and the other end of the cable is 
connected to an antenna terminal of a mobile telephone. According to 
this constitution, it is possible to resonate two different frequencies. Also, 
a switching member is not required. Moreover, since the ground pattern 4 
is shared, this glass antenna can be provided in a space being in common 
with a monopole antenna as a whole. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The frequency change-over type glass antenna characterized by having combined the 
ends of the pattern for the 1 st radiation and the pattern for the 2nd radiation with which die length 
differs, having arranged in the shape of V character to the vertical direction of a glass side, and 
arranging the pattern for touch-down under this V character-like pattern. 
[Claim 2] The frequency change-over type glass antenna according to claim 1 characterized by 
arranging said pattern for the 1st and 2nd radiation in the shape of U character to the vertical 
direction of a glass side. 

[Claim 3] The die length of said pattern for the 1st radiation is made into abbreviation (1/4) lambda 
1 to the 1st wavelength lambda 1. The die length of said pattern for the 2nd radiation is made into 
abbreviation (1/5) lambda 2 - abbreviation (1/4) lambda 2 to the 2nd wavelength lambda 2. The 
frequency change-over type glass antenna according to claim 1 or 2 characterized by having made 
vertical lay length of said pattern for touch-down into abbreviation (1/4) lambda 1 - abbreviation 
(1/4) lambda 2, and making the die length of the longitudinal direction of said pattern for touch- 
down into abbreviation (1/4) lambda 2 - abbreviation (3/4) lambda 1. 

[Claim 4] The frequency change-over type glass antenna according to claim 1 or 2 characterized by 
making said pattern for radiation, or said pattern for touch-down into the configuration of extraction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the glass antenna mainly arranged 

by the windowpane of a car. 

[0002] 

[Description of the Prior Art] The pattern Fig. of the windowpane antenna (application-for-utility- 
model-registration Taira No. 38628 [ four to ]) for which these people applied as an example of the 
conventional windowpane antenna is shown in drawing 12 . This windowpane antenna 80 arranges 
the pattern 81 for radiation in the vertical direction of a glass side, and arranges the pattern 82 for 
touch-down which carried out the configuration of extraction caudad. And the core wire of the 
coaxial cable for electric supply was connected to lower limit section 81a of the pattern 81 for 
radiation, the braided wire of the coaxial cable for electric supply was connected to upper limit 
center-section 82a of the pattern 82 for touch-down, and the other end of this cable was 
connected to the antenna terminal of land mobile radiotelephone equipment or radio. 
[0003] Thus, since the antenna was formed in the glass side, a height like a whip antenna was able 
to be lost and the air resistance at the time of car transit was able to be reduced. Moreover, it was 
suitable also in respect of the improvement in an appearance. 
[0004] 

[Problem(s) to be Solved by the Invention] However, this windowpane antenna 80 must already 
carry out lot preparation of the antenna, in order to use on a frequency which is different since it 
was the so-called monopole antenna (antenna for single frequency). However, the double tooth 
space was required to arrange 2 sets of monopole antennas in the windowpane of one sheet, and 
separately, also when change-over members (for example, a short circuit member or a change-over 
switch etc.) were required, it was in the change of an antenna. Then, the purpose of this invention is 
to offer the frequency change-over type glass antenna which can arrange in about the same tooth 
space as a monopole antenna, and does not need a change-over member. 
[0005] 

[Means for Solving the Problem] In order to solve said technical problem, this invention combined 
the ends of the pattern for the 1st radiation and the pattern for the 2nd radiation with which die 
length differs, was arranged in the shape of V character to the vertical direction of a glass side, and 
arranged the pattern for touch-down under this V character-like pattern. 

[0006] Said pattern for the 1 st and 2nd radiation may be arranged in the shape of U character to 
the vertical direction of a glass side. 

[0007] The die length of said pattern for the 1st radiation is made into abbreviation (1/4) lambda 1 
to the 1st wavelength lambda 1. The die length of said pattern for the 2nd radiation is made into 
abbreviation (1/5) lambda 2 - abbreviation (1/4) lambda 2 to the 2nd wavelength lambda 2. Vertical 
lay length of said pattern for touch-down is made into abbreviation (1/4) lambda 1 - abbreviation 
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(1/4) lambda 2, and it is good also considering the die length of the longitudinal direction of said 
pattern for touch-down as abbreviation (1/4) lambda 2 - an abbreviation (3/4) lambda 1. 
[0008] It is good also considering said pattern for radiation, or said pattern for touch-down as a 
configuration of extraction. 
[0009] 

[Function] Since the ends of two patterns for radiation with which die length differs were combined, 
two different frequencies can be resonated. Moreover, it is necessary to form neither a short circuit 
member nor a change-over switch in a frequency change-over. On the other hand, since the pattern 
for touch-down was made common use, if the point of having added one pattern for radiation lining 
up side-by-side is removed, it will hardly change a configuration with a monopole antenna. 
Therefore, magnitude can also be carried out just like a monopole antenna, and can be arranged in a 
comparatively narrow tooth space. 

[0010] If the pattern for both radiation is arranged in the shape of U character, the flare to right and 
left will decrease and space-saving will become possible. 

[001 1] The frequency characteristics near a monopole antenna can be acquired by setting up the 
magnitude of the pattern for radiation, and the pattern for touch-down according to certain 
conditions. 

[0012] Improvement in a field of view can be aimed at by making the pattern for radiation, or the 

pattern for touch-down into the configuration of extraction. 

[0013] 

[Example] Hereafter, it explains, referring to an accompanying drawing about the example of this 
invention. In addition, although the antenna for a 800MHz band and 1.5GHz bands is explained, it is 
not limited to these frequencies. 

[0014] Drawing 1 is the antenna pattern Fig. of the 1st example of the frequency change-over type 
glass antenna concerning this invention. The 1st example is equivalent to invention of claim 1. It 
comes to arrange the pattern 4 for touch-down long in all directions in the lower part of this V 
character-like pattern while the frequency change-over type glass antenna 1 is longwise, and it 
combines the pattern 2 for the 1st radiation and the pattern 3 for the 2nd radiation with which die 
length differs in each of lower limit sections 2a and 3a and arranging it in the shape of V character 
to the vertical direction of posterior part windowpane W, such as a car. In addition, although 
mentioned later, E by the side of the feeding point and the pattern for touch-down of F by the side 
of the pattern for radiation is a grounding point. 

[0015] Moreover, said pattern 2 for the 1st radiation set said pattern 3 for the 2nd radiation as the 
include angle of 30 degrees counterclockwise to said vertical directional axis D at the include angle 
of 30 degrees to the vertical directional axis D of glass clockwise. In addition, it cannot be 
overemphasized that an include angle is not limited to 30 degrees, but it can be set as arbitration. 
Moreover, a pattern 2 and 3 each may be set as a different include angle. 

[0016] Drawing 2 is the block diagram of the electric supply section of said glass antenna 1. Core 
wire 6a of the coaxial cable 6 for electric supply is connected to the bond part F of lower limit 
section 2a of said pattern for the 1st radiation, and lower limit section 3a of said pattern for the 2nd 
radiation, braided-wire 6b for touch-down of said cable 6 is connected to the upper limit center 
section E of said pattern 4 for touch-down (4a, 4a), and the other end of said cable 6 is connected 
to the antenna terminal of non-illustrated land mobile radiotelephone equipment or radio. 
[0017] Thus, two different frequencies can be resonated from having prepared the feeding point in 
the bond part F of said radial patterns 2 and 3. Moreover, it is necessary to form neither a short 
circuit member nor a change-over switch in a frequency change-over. On the other hand, since said 
pattern 4 for touch-down was made common use, if the point of having added one of said patterns 2 
and 3 for radiation lining up side-by-side is removed, it will hardly change a configuration with a 
monopole antenna. Therefore, magnitude can also be carried out just like a monopole antenna, and 
can be arranged in a comparatively narrow tooth space. 
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[0018] Drawing 3 is the antenna pattern Fig. of the 2nd example of the frequency change-overtype 
glass antenna concerning this invention. The 2nd example is equivalent to invention of claim 2. It 
comes to arrange the pattern 14 long in all directions for touch-down in the lower part of this U 
character-like pattern while the frequency change-over type glass antenna 1 1 is longwise, arranges 
in abbreviation parallel the pattern 12 for the 1st radiation and the pattern 13 for the 2nd radiation 
with which die length differs at intervals of about 3mm, it makes it extend in the direction which 
faces, combines the lower-limit sections 12a and 13a of said patterns 12 and 13 and arranges them 
in the shape of U character. 

[0019] namely, the 2nd example — the include angle of said patterns 2 and 3 for the 1st and 2nd 
radiation of the 1st example — 30 degrees to 0 times — changing — the dimension of a pattern — 
abbreviation — it is the same. Moreover, the same is said of the point of having prepared the 
feeding point in the bond part F of the lower limit sections 1 2a and 1 3a of said patterns 1 2 and 1 3 
for radiation, and having established the grounding point in the upper limit center section E of said 
** value pattern 14. 

[0020] On the other hand, the dimension of each pattern is decided with the relation shown below. 
The relation of the dimension of this pattern is equivalent to invention of claim 3. That is, if 
wavelength to resonance frequency f (Hz) is set to lambda (m), wavelength will be called for by the 
degree type. 
[0021] 

[Equation 1] lambda=(c/f) -k [0022] However, it is the fractional shortening (0.6) of a glass antenna 
[ in / c, and / in k / this example ]. [ the velocity of light (3.108m/s.) ] 

[0023] According to this several 1, the wavelength lambda 1 to 1.5GHz is set to 0.12m. By the way, 
the die length of said patterns 2 and 12 for the 1st radiation is set as abbreviation (1/4) lambda 1 to 
this lambda 1. Therefore, both the die length of said patterns 2 and 12 for the 1st radiation is set to 
30mm. 

[0024] The wavelength lambda 2 to 800MHz is similarly set to 0.225m from several 1. By the way, 
the die length of said patterns 3 and 13 for the 2nd radiation is set as abbreviation (1/4) lambda 2 
to these lambda 2. Therefore, although both the die length of said patterns 3 and 13 for the 2nd 
radiation was set to 0.05625m, it was set to 0.06m, i.e., 60mm, for convenience by this example. 
[0025] Moreover, the width of face of said patterns 2 and 1 2 for the 1 st radiation and the patterns 3 
and 13 for the 2nd radiation set spacing of 5mm, these patterns 2, 3, 12, and 13 for radiation, and 
said patterns 4 and 14 for touch-down as 2mm. 

[0026] On the other hand, to wavelength lambdal and Iambda2, the vertical lay length of said 
patterns 4 and 14 for touch-down is set as abbreviation (1/4) lambda 1 - abbreviation (1/4) lambda 
2, and the die length of the longitudinal direction of said patterns 4 and 14 for touch-down is set as 
abbreviation (1/4) lambda 2 - abbreviation (3/4) lambda 1. That is, vertical lay length sets up so that 
it may go into about 30mm thru/or about 56mm, and the range whose die length of a longitudinal 
direction is about 56mm thru/or about 90mm. In this example, the die length of 35mm and a 
longitudinal direction was set as 60mm for vertical lay length. 

[0027] A frequency-characteristics graph [ as opposed to the 800MHz band of the 1st and 2nd 
examples in drawing 4 ], a frequency-characteristics graph [ as opposed to the 1.5GHz band of the 
1st and 2nd examples in drawing 5 ], drawing 6 , and drawing 7 are the measurement data (for 
reference) of the frequency characteristics of the 1st and 2nd examples. 
[0028] Among drawing, 800M criterion is the case where it is the monopole antenna whose 
resonance frequency is 800MHz among the windowpane antennas of said conventional example, and 
1.5G criterion is the case where it is the monopole antenna whose resonance frequency is 1.5GHz 
among the windowpane antennas of said conventional example. Moreover, common use (deg=0) is 
the case where the include angle of two patterns for radiation is 0 times, i.e., the 2nd example, 
common use (deg=15) is the case where the include angle to the vertical directional axis D of two 
patterns for radiation is 15 degrees, and common use (deg=30) is the case where the include angle 
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to the vertical directional axis D of two patterns for radiation is 30 degrees, i.e., the 1st example. 
[0029] According to drawing 4 , it is common use (deg=0) that the gain nearest to 800M criterion is 
acquired, and, subsequently, it is the order of common use (deg=15) and common use (deg=30). 
Moreover, the common use (deg=30) of the gain of common use (deg=15) and common use (deg=30) 
above center frequency (880MHz) is a little lower with the down side which spreads abbreviation 
etc. However, compared with 800M criterion, the fall of gain is 2dB of abbreviation, and, also in the 
case of common use (deg=30), can be called practically sufficient property. 

[0030] According to drawing 5 , it is common use (deg=0) that the gain nearest to 1.5G criterion is 
acquired, and, subsequently, it is the order of common use (deg=30) and common use (deg=1 5). 
However, compared with 1 .5G criterion, the falls of gain are 1 thru/ or 2dB, and, also in the case of 
common use (deg=15), can be called practically sufficient property. 

[0031] Thus, common use (deg=0) shows the property nearest to a standard antenna on any 
frequency. Moreover, it is difficult to be in the inclination for 15 degrees of gain to be a little higher 
with a 800MHz band in 15 include angles and 30 comparisons, and for gain to become [ the direction 
of 30 degrees ] high a little conversely with a 1.5GHz band, and to define the relation between an 
include angle and gain quantitatively. 

[0032] In addition, although the include angle of the pattern for radiation could be arbitrary, the 
comparatively good result was able to be obtained in the range which is 0 times thru/or 30 degrees. 
[0033] According to the above measurement result, when the include angle which the pattern for 
both radiation makes was changed, it turned out that gain changes. Therefore, if the relation 
between gain and the include angle of the pattern for radiation is investigated beforehand, it will 
become possible to arrange the pattern for radiation at the optimal include angle. 
[0034] On the other hand, the frequency characteristics near a monopole antenna can be acquired 
by setting up the dimension of the pattern for radiation, and the pattern for touch-down according 
to certain conditions. 

[0035] Drawing 8 is the antenna pattern Fig. of the 3rd example. This 3rd example is made to 
transform the 1st example. The frequency change-overtype glass antenna 21 consists of the large 
pattern 24 for touch-down of width of face with which it was arranged under two patterns 22 and 23 
for radiation arranged in the vertical direction by V typeface, and these patterns 22 and 23, and 
lower side 24a was formed in the shape of radii comparatively. Side 24a of this bottom is made to 
meet the bottom edge Wa of posterior part windowpane W, and if said pattern 22 thru/or 24 is 
arranged in the corner of windowpane W as a whole, a field of view can be raised. 
[0036] Drawing 9 is the antenna pattern Fig. of the 4th example. This 4th example is equivalent to 
what made the pattern for radiation the configuration of extraction among invention of claim 4. The 
frequency change-overtype glass antenna 31 consists of two patterns 32 and 33 for radiation 
arranged in the vertical direction in the shape of V character, and the pattern 34 for touch-down 
arranged under these patterns 32 and 33. Furthermore, since abbreviation parallel were made to 
arrange three thin electric conduction wire rods and said radial patterns 32 and 33 formed them, 
they become extraction-like. Therefore, said radial patterns 32 and 33 stop being able to be 
conspicuous easily, and improvement in a field of view can be aimed at. 

[0037] Drawing 1 0 is the antenna pattern Fig. of the 5th example. The 5th example is equivalent to 
what made the pattern for touch-down the configuration of extraction among invention of claim 4. 
The frequency change-over type glass antenna 41 consists of two patterns 42 and 43 for radiation 
arranged in the vertical direction by V typeface, and the pattern 44 for touch-down arranged under 
these patterns 42 and 43. Since this pattern 44 for touch-down is formed in the shape of extraction, 
it stops being able to be conspicuous easily, therefore it can aim at improvement in a field of view. 
[0038] Drawing 1 1 is the antenna pattern Fig. of the 6th example. The 6th example is equivalent to 
what made both pattern for radiation, and pattern for touch-down the shape of extraction among 
invention of claim 4. The frequency change-over type glass antenna 51 consists of two patterns 52 
and 53 for radiation arranged in the vertical direction in the shape of V character, and the pattern 
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54 for touch-down of the shape of extraction arranged under these patterns 52 and 53. 
Furthermore, since abbreviation parallel were made to arrange each pattern and it formed three thin 
electric conduction wire rods, each pattern itself becomes extraction-like. Therefore, the patterns 
52 and 53 for radiation and the pattern 54 for touch-down stop being able to be conspicuous easily, 
and improvement in a field of view can be aimed at more than in the 4th or the 5th example. 
[0039] In addition, it cannot be overemphasized that the number of the lead-wire wire rods in the 
5th and 6th examples is good by the number not only of three but arbitration. Moreover, the 3rd 
thru/or the 6th example can be similarly carried out to U character-like the pattern for radiation. 
[0040] 

[Effect of the Invention] Since the ends of two patterns for radiation with which die length differs 
were combined, two different frequencies can be resonated. Moreover, it is necessary to form 
neither a short circuit member nor a change-over switch in a frequency change-over. On the other 
hand, since the pattern for touch-down was made common use, if the point of having added one 
pattern for radiation lining up side-by-side is removed, it will hardly change a configuration with a 
monopole antenna. Therefore, magnitude can also be carried out just like a monopole antenna, and 
can be arranged in a comparatively narrow tooth space. 

[0041] If the pattern for both radiation is arranged in the shape of U character, the flare to right and 
left will decrease and space-saving will become possible. 

[0042] The frequency characteristics near a monopole antenna can be acquired by setting up the 
magnitude of the pattern for radiation, and the pattern for touch-down according to certain 
conditions. 

[0043] Improvement in a field of view can be aimed at by making the pattern for radiation, or the 
pattern for touch-down into the configuration of extraction. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The antenna pattern Fig. of the 1st example of the frequency change-over type glass 
antenna concerning this invention 

[Drawing 2] The block diagram of the electric supply section of this glass antenna 

[Drawing 3] The antenna pattern Fig. of the 2nd example of this glass antenna 

[Drawing 4] The frequency-characteristics graph of the 1 st and 2nd examples of this glass antenna 

(800MHz band) 

[Drawing 5] The frequency-characteristics graph of the 1 st and 2nd examples of this glass antenna 
(1.5GHz band) 

[Drawing 6] Measurement data of the frequency characteristics of the antenna of the 1 st and 2nd 
examples of this glass antenna (800MHz) 

[ Drawing 7] Measurement data of the frequency characteristics of the antenna of the 1 st and 2nd 
examples of this glass antenna (1.5GHz) 

[Drawing 8] The antenna pattern Fig. of the 3rd example of this glass antenna 
[Drawing 9] The antenna pattern Fig. of the 4th example of this glass antenna 
[Drawing 10] The antenna pattern Fig. of the 5th example of this glass antenna 
[Drawing 11] The antenna pattern Fig. of the 6th example of this glass antenna 
[Drawing 12] The pattern Fig. of the conventional windowpane antenna 
[Description of Notations] 

1, 1 1, 21, 31, 41, 51 [ ... The pattern for the 2nd radiation 2a 3a, 12a 13a ... ] The lower limit section, 
4, 1 4, 24, 34, 44, 54 ... Pattern for touch-down... A frequency change-over type glass antenna, 2, 1 2, 
22, 32, 42, 52 ... The pattern for the 1st radiation, 3, 13, 23, 33, 43, 53 
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[Drawing 1] 
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[Drawing 4] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 
[Section partition] The 3rd partition of the 7th section 
[Publication date] April 13, Heisei 13 (2001. 4.13) 

[Publication No.] JP.6-291530.A 

[Date of Publication] October 18, Heisei 6 (1994. 10.18) 
[Annual volume number] Open patent official report 6-2916 
[Application number] Japanese Patent Application No. 5-77163 
[The 7th edition of International Patent Classification] 

H01Q 1/32 

1/48 

21/30 

[FI] 

H01Q 1/32 A 

1/48 

21/30 

[Procedure revision] 

[Filing Date] February 1, Heisei 12 (2000. 2.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The frequency change-over type glass antenna characterized by for the longitudinal 
direction to have combined the ends of the pattern for the 1st radiation of predetermined length, 
and the pattern for the 2nd radiation of predetermined length with which a longitudinal direction 
differs from the pattern for the 1 st radiation, to have arranged the pattern for the 1 st and 2nd 
radiation in the shape of V character to the vertical direction along a glass side, and to arrange the 
pattern for touch-down in the flection lower part of a V character-like pattern. 
[Claim 2] The frequency change-over type glass antenna characterized by for the longitudinal 
direction to have combined the ends of the pattern for the 1st radiation of predetermined length, 
and the pattern for the 2nd radiation of predetermined length with which a longitudinal direction 
differs from the pattern for the 1 st radiation, to have arranged the pattern for the 1 st and 2nd 
radiation in the shape of U character to the vertical direction along a glass side, and to arrange the 
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pattern for touch-down in the flection lower part of a U character-like pattern. 
[Claim 3] The die length of said pattern for the 1st radiation is made into abbreviation (1/4) lambda 
1 to the 1st wavelength lambda 1. The die length of said pattern for the 2nd radiation is made into 
abbreviation (1/5) lambda 2 - abbreviation (1/4) lambda 2 to the 2nd wavelength lambda 2. The 
frequency change-over type glass antenna according to claim 1 or 2 characterized by having made 
vertical lay length of said pattern for touch-down into abbreviation (1/4) lambda 1 - abbreviation 
(1/4) lambda 2, and making the die length of the longitudinal direction of said pattern for touch- 
down into abbreviation (1/4) lambda 2 - abbreviation (3/4) lambda 1. 

[Claim 4] The frequency change-over type glass antenna according to claim 1 or 2 characterized by 
making said pattern for radiation, or said pattern for touch-down into the configuration of extraction. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0005] 

[Means for Solving the Problem] The frequency change-over type glass antenna applied to claim 1 
of this invention in order to solve said technical problem A longitudinal direction combines the ends 
of the pattern for the 1 st radiation of predetermined length, and the pattern for the 2nd radiation of 
predetermined length with which a longitudinal direction differs from the pattern for the 1st 
radiation. The pattern for the 1st and 2nd radiation is arranged in the shape of V character to the 
vertical direction along a glass side, and the pattern for touch-down is arranged in the flection lower 
part of a V character-like pattern. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0006 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0006] A longitudinal direction combines the ends of the pattern for the 1 st radiation of 

predetermined length, and the pattern for the 2nd radiation of predetermined length with which a 

longitudinal direction differs from the pattern for the 1st radiation, and arranges the pattern for the 

1st and 2nd radiation in the shape of U character to the vertical direction along a glass side, and the 

frequency change-over type glass antenna concerning claim 2 of this invention arranges the pattern 

for touch-down in the flection lower part of a U character-like pattern. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] 

[Function] Since the ends of two patterns for radiation with which die length differs were combined 
according to the frequency change-over type glass antenna concerning claim 1, two different 
frequencies can be resonated. Moreover, it is necessary to form neither a short circuit member nor 
a change-over switch in a frequency change-over. On the other hand, since the pattern for touch- 
down was made common use, if the point of having added one pattern for radiation lining up side- 
by-side is removed, it will hardly change a configuration with a monopole antenna. Therefore, 
magnitude can also be carried out just like a monopole antenna, and can be arranged in a 
comparatively narrow tooth space. 
[Procedure amendment 5] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0010] Since according to the frequency change-over type glass antenna concerning claim 2 the 1st 

and 2nd radiation patterns are paralleled and it can arrange, the flare to a longitudinal direction 

decreases and space-saving becomes possible. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] namely, the 2nd example — the include angle of said patterns 2 and 3 for the 1st and 2nd 

radiation of the 1st example — 30 degrees to 0 times — changing — the dimension of a pattern — 

abbreviation — it is the same. Moreover, the same is said of the point of having prepared the 

feeding point in the bond part F of the lower limit sections 12a and 13a of said patterns 12 and 13 

for radiation, and having established the grounding point in the upper limit center section E of said 

touch-down pattern 14. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0041 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0041] If the pattern for both radiation is arranged in the shape of U character, since the 1st and 
2nd radiation patterns are paralleled and it can arrange, the flare to right and left decreases and 
space-saving becomes possible. Moreover, the gain nearest to [ in a large UHF band ] a standard 
antenna is acquired. 



[Translation done.] 
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